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J:, 

f'- ? O ^ >- n - F . tof E^-' * tctt t X S K-r 
-*f5lM XJ; 9/J^v»M X^gp^-^mfitmrfa 
-9-- /KteMcDS** o *IJ«#S i: . 
d cOfMffli^Kii: . bo IE' ^y^T^t'JW^yn-K 

4l£ t , hoIE' s: „ 7 r ^ ^ >j & -f - 9 CD*— 
A-7n- L & ^ 1*1 T* . pff l^T—y VzWt h 

mzifi t X MJz L X v ^ < f«f E' ^7r^t U 

mm±w-( xx-fo&z b &&esLb-9-*n&m. 1 ie» 

HfrlET-'-^teiMMffi^J: 4*BHB*'r-^*fc: 

ISto 

[ If *]S4 ] itufE' W^r^t'J rt^jfeB^r- * 1M 
SsoBUbWS^t, 2[HSlil^gp^7 ; -^^S*{S. 

* t ^w^ib^umm3%m<nmmmmm.. 
iE«^«$gs*^ao 

izz&imzm n&hitxn^ii&mx'h&z t zwm 
t-th msm 5 1 mem mm^m . 

[ff*JB7] mrfEfSSffli:. SSBtfllH'C^WSjh.** 
5IE«^WHiS*^a„ 



0 mm^mmiza n&y^yu-v umamx-h -> 
x. ( a ) t~?z Efrr h *r~> 5xf77 

t , ( b ) ttrlE-^-^'^^^-^^^vn- H WB 
L , m IS^ ^ •/ 7 r ^< ^ 'J - S 7* — ^ — j\~ 70 

KiM $ tifz r - 9 & -y y r j* * V IZWM L X v \< x f 
•y y°b . ( d ) m £I«f- ^ ^'tSttS <ut B*jjrc3K 

f-^OBt^itet^^fyTJ:, (e) |rrlE^'-y7 

L , ttria^ < v y r * * u t*f sf-^»^-^-7n 

-^4; L 5: V ^tgllll*) T" , mift—> VzM L T S 
Sff^T - ^ cOft±PficO-f ^ XSrSM+iC-r-S 7T7 7 
b . ( f ) tulE^ ^77r^*yrt <0*B£-r - ^ 

fo^fy ttbmtbfzmmtxrizzc -o fttt^frz fs^n 

IXT77L ( g ) ffifEWifiiaTlcSr -3 fc ¥'JSe $ #1 

-thxr- -y y°b *mx_ . ? <7)%£mm$imiT~t & 
tx\ mm^bMfLxm§zx7--yy° ( e > < t ) 

(s) *SftOiltT*fi : ^iJ:^»Mi:-r-S»^^n 
[ lt*JB 1 0 ] huIE^ ^y7T^t 'J rtco^S^- 9 co 
t , tfrlEltaSiXTtM^'-^cD-tf >f X*<?3^c?) 1 me?) 

[ft^iii 1 ] mimmt:m^z>$>'fr?~5'<7)y--i x 

HH/E t T «7v L T ^ < HOIS' ^777^^1/1*1 <J0*S* 

in&mi 2] mim$?t&M-!fr7-?co-y-jxte^ m 

titxco. miz^-fmsm&izx&mfmm-T-fM: 
iz£>omib&^b&wMb-t&msmi imm^-^y 

[|f*II 1 3 ] HOtE^' -y 7 T 'J ftcrtfm&.7 t -?*r 
-fXii, ^'77o-F Mi&BKOfk^co^'r - ^ ?M$i 
mzte QX'fo *) , 2 EI BJaHW)»il-r-^<^ffi*l^tii 

w^waui*sfifl£ t , 2 in a js»waiiH*- ^ 

[ 11*111 4 ] lffi-r-*«3iBaLI»±» ^<b tflolE 
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femzm^i ^ tzwtikt-tummi o~i 3<n\vt 
[iisRiii 5] mm&mmt. i-mi^tih^-^mmm. 

fro ft ffifS£SHE(c&ttS ^>n- h'ffl«f£&£9S£ 

Bfct h*T-> ^SSStt ^Xf77t, ( b ) huIE-9-- 
; n> £> f>r- ^«^yn-F(;iL, ituf E^ <y7r^ 
'J £ -r- ^ O^J- - A- y u - L & V * HH 

^&^mSrf^X'r-vyt. ( c ) fc^Sftfc-f-^Sr 
A'77r^t'J(:fg»LTiKxf77"L (d) FJtje 

tl.Xf7 7L ( e ) su IE A v 7 r E U 

<n*M xzmmm-& xf^rt, ( f > ais«^p!i 

fx7mxf-7 7"t, < g ) mrlEMffltlTt^r ^ fc 

jWRTt* 4 T\ HulES^it MfiLTtulEX-f 7 7 
(e) (f) (g) SilftOiEUrilfi^^ifc^ai: 

[00 0 1] 

[00 02] 

DA (Personal Digital Assistant) 3 ^j^ffS 

[ooo3] ^.t^ttf— Atz*tLT?5-f ryv-tfi 



mh h miz S 1ST - * L . 5fS b Mf L X 

m^mft -soffits. v^«9>^^hy-s>-i^s^t 

[0 0 04] 

[fSWWiLJ; -5 t-TSISH] Xh y-Sy/S4C 

fcSEVvovvci,il\ Soffit LTL4 ^ . 

9 <rmS.*'fs\^ ^ A T>bMXmMLfz<ftffl^-y7T 
<n^&ZMttz7 ! -7-tmm$tifz t # . ^* >y 7 r 

«ct)S5|5(c ± *) rffl fg^r b* 0)}mtfm± LX 

"T — ^ KBaWWMST Lfc 0 » S3o&>^ ^ x 4 X 
t l zmm&tkttz*)~t&33%ivtf$>&<, itz. *<rMBk* 

wk&mmizm^^xu3Lt>m±Lx vt omco&z 

[0005] iiOj: a =S:rflM«. l^^^-y 7rfc LT*U 
[0006] *SMHIi. ■rcoia^WMtfev^T^-Sii 

[0007] 

[ mm * /s ] ± s wfgs*^ 
s*^ar % -5 x . -r - ^ * Bfti-r 5 WiSH- s 
ztitz?- ^ mmzm?rt& tz^m^immm. 

Z^-t&^'vyrJ^V b^ ZCD^yyT^^'JlzWtfl 

-mt, mi&r-'MzttLx%m?-?<7)y--( xz. *) 

^^KHrt-C. MIE-f-^'tM^-S 1 HO-r-^RSSH 
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[0008] ;<7)J;3te. *^T'{±, />>yn-FM 
■i- h mz „ A -y 7 r - * C9»# £*f5»Tlr tell 

& 0 .Iftteiy. fejSS*@iC^«vM5|t;LT, Sfr*W 

[0009] i^^£K#-$-*tfii-r-**>iM x 

S^ilffi h OUteJE ii± LTV K fiff B^' ^r^t 
hZb CD%\ M i&f&zWJ XXfo h . <£ y ftffcWte 

mlSx-^KjtjlftteJ; SMISiEiM'T-^ite i 0 fctb 

©*JOg|5^7-'-^cOS*B#te(± 0 T'fc 0 , 2 0 B&f&JD 

[ooio] mrfBr-^SKiljS^i;. iKK t £>MtB^ 
^yn- h'M^Oft^j^iJ^r-^coS^tetiiiS 

[0011] fflflBx-^teiliii^ii:. liriE^Vn-K 

[0012] ifz, ^mUz£&¥i7y\j-mifflJj& 

*SHtefc(tl.r i >>'n-F§W^T- I ? ) '>T. (a) 

x-^^sa^rrs-^-^^i^-rsxx ^t, ( b ) 

KrlB^ * *» 6 (7)^- * co 9"^ > n— K teH L . mf 
•y^T^t'J te*f £ x- ? O^iwS— 7 n— t 
5r v Pixm <te*t L T S^rT 4 gfcfr-f- * 

fc. (c) KMSti./Sx-^^^'-x^r^^ytetSi^t 

t v * < xf7 7° i: , ( d ) mMMcof- 9 mm £ tt^ 

lifriB^ y7r^y rt^S^'-^coMteao'^T , 
HSS*te*t L . fu IE; \' -y 7 r ^ * 'J teM-TS =t~9 <r>* 

-> 7 n-t>m$i t^mmftx\ tiriE-9--> <tst t 



t , ( s ) HffiBKfiiaTte* ofcfc¥l£S*i/sf:&, 3 

S^fcMfiLTlulEX-f>yr ( e ) (f) (g)Sr^y 
[00 13] iO^Tffite^V^T. tulB^ ^77T^t'Jl*l 

Xftcr><k<F> 1 II]07 : '-^te3lT-^:-f'-^<7)K5li* i mT't 

h t mm s n h ate . ^m&T- vm-ix* mm^ 
*r4Xb Lxf-^comms.^o . 

[0014] *3fcBB«ifc. ±IE^J: d^aftffl^^-L 
T -r - ^ <0 f^yn - H i a W fR!ffi*^H te ( t ■§> 9 

[0015] 

[0016] 1 tei y , *?MB*SBfflS^«fl!« 

LT^»#*fg« lot. ?-9Zil 

mi-&-t-s<k tx<D^mm^~^5 o t^mi^m 
wth.mL. ^mtncomm^mmizimimmtzm 

r^yn- \*^K%?-9<nmm<7)mM*w.<!f:m&i-2> 

bLxiz. mmmmcomnz^ pda. y—£.m&fi 

[0017] EtitecB^-c. mm&mi on. m^t 
^mtmtat/y-hv^A (y ! -9-ty9-) 

ftLXA y?—*v h 3 OteJSM^a. -fV^-T-vh 

3 o ±^mmm^-~ 3 0 te J: l^x- ?e>y*ry 

[0018] »^miS«l 0{±, SHfiSh^PBTC-iillfl 

(tx/rx) 13. d oiigfigR 1 3 i^m^mm 
mi o^wMff^cpu 1 5 „ m^*ffif&t& 

lifa/i/^ (lcd) 16, -ry^-Zjwbti- 

zz-mm-fe^—ziitsmit^—ffl 1 7 . iuiec p u 1 5 

te=fc y jfflffl § wasx - Mv7rtsi £ 
fref^S^y ( RAM) 18. C P U 1 5 <rmwTx 

1 9 , ti i x -f ^-ft-^ * ^Piz^m-f h x t 

fciv^. CPU1 5«i. MWTn^A^tSiWDtRO 
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*i 9ii, ^mmmmxit. mmm^^t^co—m 

X'fo ATRAC 3 ( Adapt i ve TRansf orm Acoust i c Co 

ding 3) Of(ffli£fiEl/CH4. 4ifc, 4>-?—*>vY 
b<r>f— ^<7)ifg(i. TCP/I P7n hzvWMMZ: 

flJSIS 1 0 g*o«fig{ig{fflc7)fccoT-J: < . I&mem 
WMli C P U 1 5 <vm8fe?*7>r3— Vtm&XlfiZti 

[0019] a:teH2fcj: o . *?ffl<7)immiF&wiw 

fcBS^aSfl-r— (-+MX) F*|gPT-?A 

j^fg^&Ss&^T&S. i fit £ -o X , — S^SsR-f 
[ 0 0 2 0 ] 02 ( a ) (cijrf i 3 fc, 7 r 

id 0 Wf-^^'iSS^^t ltA'77rfl«f 
-*<7)?f£**ll!i&3:fU.. fctfU 'O3f^*d0{4M 

[00 2 1] x-^S^tJ; ^^777^-^^ 

2 (b) est J; ^ J<-y yr^<r)^M±<D^r~ 9 

it. &mm& t 9 u^M&nmftcom&x'j < 
- 9 co^m^m^T-t & m& 1 2 * xmmt h . b*js 

§0 io*??^— W*t3t\ i>t,frtib&> 



fzA 4 -CffiJS-f 4 . :«J;9i:A7 7T effiAfflh & J5f 
5£WM X ( Mffl ) J2TF t * & 4 T'&cogfcfrx- * tf>l£ 

•mUffiii, dQ bmt-bLXfohifi, dOhmtz^X 

k [sl«e , Bf * t 3 t B# * t 4 4 T-cOPhIT^'- ^ COS 

ih$^. B*j£t4*»6l*j£t 5 4 TfOlSW^^ > y 7 r ^ 
*H^'r - ^ JJcfiSS LTV^< o Wf * t 5 TS* 

# -r — ^ X J: 0 -f— y s'flo^ O^f-^ii 5 
7 tf- ^ R**^T h . 

[0022] icoj: 3 e, *H|BB{i. -o^^x-^ 
S ^ yo - h'-T § l^e , 7 7 r ^4$iJ RRtfDJt 

mmtiizm tx , ^RRw«s^*Efflra»*wfc^ 

[0023] lilT. -r-^Ka^^fcS*^-*-?*— ^ 
X«0 ftfrW^STT^eo V RBW 5„ a' 7 7 

-?m$iV$b 2 ®mii&comft7-?mjm blimey- 

A'7 7r 0 -C* S 2 [II g»g»l:& < 

77ri*i ew s*o-r - ^ tm-o x v ^ -& imx-f- 9 m 

tfib XtiX L£5c\b im±i-^fzibXhh . JilTT* 
(is =fiJHI<OS*i^i:2igSJS»fCJ9!««ErcffiW- 

S o 

[0024] 4-TEI3 ± d , mncr>&frr-?mim 

[0025] t 1 : S^IBte^ffiBfM ( s ) («|At 0 

t 2 : SKS^OgP^^-^COKM^T^ffiBt^J 
( s ) 

d0 : n±ffl%mcO^-y7Tp : lcr)ffifecr ) 'r—?ML (byt 
e) 

R0 : %J0COK£1M X (tejM^^gP^T-^Wt 
-YX) (byte) 

B : B^DW^-y^r-^WX 

d : ^-^tejS3$JK^ffi^l(byte/s) 

P : H^M«<7)ftSfl (byte/s) 

[0026] zititfCDJ^x— ?%m^x. w^r^x 
r o ir&co x 5 eaai $ti& . 
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d 0 = dxt 1 itlJ; 0 t 1 
R0 = dxt 2 ~tl£ 0 t 2 

R0 = B + pX ( t 2- t 1 ) (3) 

*(D (2) o) v&ym$>ti6. 

[00 27] 

R0=B+ (R0-d0) Xp/d (4) 
I^^lMLt, ijc«* ( 5 ) ##6*1.*. 
R0= (Bxd-dOXp) / (d-p) (5) 
[00 2 8] it ( 5) ii. ttftIW<77Tt^XB, B 

MMK^ftjEfl d . tj J: xm^^mMM. p tK-^v * 

TV^ t H3*^Bfl4.^J; £C5R0tf>II(2, ^ 
■y^rlM XB J: Oj&WS*:^. L#U a* 7 7t^ 

#ttih»:h.sa»s>*c**. tumttai* ksimxro 
[0029]^. 7-?<oifcjmm±%;m— srcus: 

(4 s ^iffl § its ^BS - * IS8attfcJ5f£«3c£fllR 
(>1 ) *g[-(t^r^T#^ft^«*M^i»>ri:^f4 

|^)^7 7r^-A-7n-$:i||ffiihtl 1 >T i: 
^# < , ^V*B#j£ (mXU t 2 ) X~;< v 7 rlM XB 

0 ^m±f~ 9 iff ^777^ XtcfiM^- h ~ i: (± * 
[00 30] ££fflR£>ffi±, ffl^^iim^xf At J: 

&s o xa <o . ^mmz^im$:mfx%t>titimM 

[00 3 1] ^;H4 ClJ: 9 , 2HBJaK<7)^1f>f X 
OfiD*H^-r— ^ (A'77r8Ibr) «£LT^& 



dO/d (1) 
RO/d (2) 

[0032] i (DMScoUft'r- 9 crmS<.*r 4" XJi. & 
LT2lll@^5St-5V^iOA5^-^^l> 2 HIS 

[0033] t 3 : KM®* (fc ±tqgi*SBI!) B#S [ J 

( s ) 

( s ) 

b r : B#j5t 3WA' 7 7rM (byte) 
Rl : 2@atfDK>f<- , M X(byte) 

B : BBH<7V*>y:7rlMX 
d : 7*-^«iiSfaE<0*tS«t(byte/s) 
P : W±mmcDm^m Cbyte/s) 
[0 0 34] itl,£><7V^,X — ^£fflWt, 
B = Rl+br-pX (t4-t 3) (6) 

t4-t 3= (Rl + b r-B) /v (7) 

Rl =dX ( t 4- t 3 ) (8) 
* (7K (8) i0» 

Rl = (Rl + br-B) Xd/p (9) 

■TcOit ( 9 ) £R 1 l:o^T»t(i\ iJCft&^&ftS. 
Rl=(B-br) Xd/(d-p) (10) 

[00351 S do) KBncaK y7r -tf- 4 XB. g 

JScoftSft d . ^ i t/'S^jSJK^tS^fi P tcat^v . 
S^-f >f X R 1 sWttJNc i "5 *» i i: SjS v ^ 
H4j&»*?>BB63&«SrJ:dfc:» dOR lcDffii, a*,7 

^-A'-7n-ii4t^^, 
[0036] H 5 ^e»<^JBfc:*stt* xb'J-s 

[0037] MHIcOg^-f XSr pfiSO^ ( 5 ) 

tcj; Olt^-f-.?. (Sll). -o^X\ ~C0MfW-£tifzm 
^tf-f X^ tOgP^T'- ?<hWk?t*r-) %zM tx^s-f 
h ( S 1 2 ) . ^c?)fJL r-^SmtfBHi&Sft ( s 1 
3 ) , FJfSM ( d 0 ) «f-^77T'J VX (# 
») ?>#^T ( S 1 4 ) , H*SBBSW-4 ( S 1 5 ) . 

( s 1 6 ) s \3T<ram&iimth. &r—?<?)m$. 
f^wm\xmmx% h . 

[ 0 0 3 8 ] Sl< 7f 7 7"S 1 7 -CI4, 4-0«E*#<9 

f#$n-g>4T14. ^(TOXr-'yXS 1 5MI,. 4-(U^S 
^ihwat^T-^^^TRWS^a, ±IEj$ (10) 
CLt#Ttf*fit*f^ XSrltm-T-S. ( S 1 
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8) . v—'*tz&i?&3ffi!k<7)m9<n7—?&z<nwm 

If A XJJlTC&hJf (S 1 9, Yes) , «9<7>r-:? 
^KiSS^^tf o ( S 2 1 ) . -t-STSrWUf ( S 1 

9 , No). A' 7 7rM ( b r ) (T)^ £ y? 

tS(S20)„ ;oiitfitcto^<^*T 
:* do) j&»feih&» -sidle, SSt^fXRi 

TS 2 0i^I-)t^f77'S 1 5T-^aTii-. Mf® 

[0 0 3 9] Xf'y7S2 0m^, A*7 7rSi^ 
^KiMfc-f-^g^S ( S2 1 ) . ovv?„ Xf7 

ts i 5^mo. aifcH^^M^uraEff*-*. 
[0040] _hieiat<^KiRT(±. 20am 

"f. H6<50Mai-t5V^Ts Xf77S31-S35fcJ; 
t>'S 3 7-S4 214, l25<59Xf -yXS 1 1-S2 1 t 
HfC**. 05 isM&SOt4. Xf 7 7"S3 5^lC 
7.f ?7S 3 6£3IJnU ;»Xf 77°S3 6tfcU 

■yTS 3 9T"i^ff«§n/i'r-^teill5®SSr*'Jffl-r-l» 
5 . i «0 i 5 fcSSHfc: i £ -r - * Ifcimffi^i i: 

lt«4, ( i ) miommm. ( 2 > —mm<r&mm 
( 3 ) m^ioM^m, mco\^ti^mm-t 

£ « ; tile J; 9 , El 5 oMlH-lb^T , &mVXklzJ:% 
[0041] 07 1; J; 0 , ft^ffld^H^te^Sl; 

£\ XR0 «atiH*-^*05Cg»Ti^jatt t 2 

ot, T'a-i-eic-h^^^feOs ^'77 

?i*^s' 7 7rt^ Xt^-T-g, 
CT>tf&f * t b t T'Sl^ , i CO i; & ?)g;£+r -f XR a 14 

R0 «fc D*^**. z\co£olz^ 



X£±£ < t , S*[H®cWffiM* El^ * t tfTZ * . ffl 

[0042] mmzmsizk o , ^w^^-^xAiefc 

S (Personal Handyphone System) {Z$i[^h 6 4Kbps 
cr>P I AF S^W-f-^afI'+J--b''xSrflJfflL^^ v 7 
>-a-^S£U^I) t ^^*I^*±K^aJS{4 5 
8. 4Kbpst"W* ! . I P's-y h'^TC P^-y^^ 
fILtMTU (Maximum Transmission Unit) 15 0 0 
byteCTLT, I P^-y Kijj;U t TCP\7^-r 
tL^2 4 b y t e~f~onm$tl&t{&l£i-h t . 9lM 

^'-^{49 6. 8%btc&„ tfz, ^mmcowmizsnf 

fcti, **7 1 5 0 b y t eCOHTTP^-y^*#l)P§ixS 

!&nE(?)6SSS (HTTPymh) Ttsn^-^y 

Vr—ft LT 9 OKbyt el^±O^fIh^0. HT 

t/ZTpci'., 

[0 04 3] A 7 7rf^fXB = 70Kbyte 

mmmmjzmd = m±^mm& = 5 6. 5 k 

bps 

A' 7 7rSlif = 24Kbyte 
S-r— ^-+f^ X' = 329600byte 
n£.m&P ( H^-r- )= 5504byte 
/s (44Kbp s ) 
[0044] iCD J: a ^^ftTT'<7)f-^«i*. Sfl 

MT14. Kis^JK^itsffit Lrfbfewigjaaa^fflv^ 

3 29600by t ecomf—fte. ^SfcHIl- 

JE-*LJPih^)S*^-f xii. ±IS5S: ( 5 ) (io) 

#:S^tlt*-r S i b h . 
[0045] J; -5 N U - 5 y/S4ii, jl— 9 s 

a f iJjS^S) 5 o 4^:, >'S">y7rWco-r— 1M<?M£. 

^sfirv^-C, r<?5 J: -5**3*14, -r— ^o— ^W=3:S 

•y-b-^\ ^^^"yxmco^iz^mmT^h. s^ic 

[0 04 6] 
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[eii ] *wnt>mmzti&mmQ^mwco~w\t lx 

[03 ] ^^^^^JlOTfcrtittftftttwaiWH*-^ 

[04 ] *^Hgc7)iuft<7)^^^(ts 2 m@m^ss< 



[05] ^wmmmmmizii i«xiy-s 

[06] i 5 WMl^'MM^^t 7 a- f^-bf*) 

[07 ] ^minmMnmmizii^xmigMdtfm^kn 
mx*fo h . 

[08] 3fE^«oMfl£W ! 5:>'X'rAfc:fett* SifeW^ 

1 o-«#wg«L ii-ryft, i 

15-CPU, 16---LCD, 1 7— Hft^— SB* 18 
■■■RAM. 1 9---#5^Tlx— ^gP, 2 1-^t-*, 3 

o— fy?— *>?k 5 o ■ • -^lefi-tf— a 



[0i ] 




[02 ] 




t 0 
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(57) Abstract: 

Problem to be solved: To actualize efficient data 
transfer when part of data are sequentially requested 
from a server for the streaming reproduction of 
downloaded data. 

Solution: To download the data from the data 
distributing server, the server is requested to transfer 
partial data of maximum size small enough not to 
cause a buffer memory data to overflow with data 
and the transferred data are stored in the buffer. The 
data begins to be reproduced when a specific amount 
o f data are stored. Then the maximum size of partial 
data to be requested from the server without causing 
the buffer memory to overflow with data is 
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sequentially calculated for the remaining data 
according to the amount of un-reproduced data in the 
buffer memory. When the remaining amount of data 
in the buffer decreases below a predetermined 
threshold, the transfer of partial data of the maximum 
size is requested. The above data transfer is 
repeatedly requested simultaneously with the 
reproduction until all the data are transferred. 

[Claims] 

[Claim 1] 

Within limits which it has the following, this control 
means starts reproduction of data by the mentioned 
above reproduction means during writing of 
download data to the mentioned above buffer 
memory, and overflow of data to the mentioned 
above buffer memory does not generate. Information 
terminal equipment demanding transmission of piece 
data of the maximum size at the time of one data 

transfer request to the mentioned above server, data 
communication device that is information terminal 
equipment that downloads data by a communications 
network, and connecting with a server that distributes 
data, a buffer memory that has a predetermined 
storage capacity for storing temporarily data 
downloaded from the mentioned above server, a 
reproduction means that reproduces data stored in 
this buffer memory, a control means that requires 
transmission of a piece data unit of size smaller than 
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size of the data concerned one by one from the 
mentioned above server to the mentioned above 
server at the time of download of data. 
[Claim 2] Size of piece data that requires the 
mentioned above transmission, the information 

terminal equipment according to claim 1 is the almost 
greatest size in which un-reproduced data size in the 
mentioned above buffer memory that increases 
according to a difference of a data transfer rate and a 
data reproduction speed later than this does not 
exceed the mentioned above predetermined storage 
capacity. 

[Claim 3] The information terminal equipment 
according to claim 2 defining size of the mentioned 
above piece data to demand with the amount of 
accumulation data transmitting by the mentioned 
above data transfer rate of a demand of the piece data 
concerned to a time of un-reproduced data size in the 
mentioned above buffer memory reaching the 
mentioned above predetermined storage capacity 
mostly. 

[Claim 4] Un-reproduced data size in the mentioned 
above buffer memory, the information terminal 
equipment according to claim 3 characterized by that 
it is 0 and a predetermined residue exists in a demand 
of piece data of the beginning at the time of a 
download start at a demand of piece data of the 2nd 
next, and a demand of piece data of the 2nd next 
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stands by a demand until the mentioned above 
residue reaches below a threshold defined 
preliminary. 

[Claim 5] The information terminal equipment 
according to any one of claims 1 to 4 characterized 

by that the mentioned above data transfer rate uses a 
point estimate for a demand of piece data of the 
beginning at the time of the mentioned above 
download start at least. 

[Claim 6] The information terminal equipment 
according to claim 5 characterized by that the 
mentioned above point estimate is a value produced 
by multiplying the safety factor by a data transfer rate 
predicted. 

[Claim 7] The information terminal equipment 
according to claim 5 characterized by that the 
mentioned above point estimate is a value of the 
maximum data transfer rate predicted with the 
communications network concerned. 
[Claim 8] The information terminal equipment 
according to claim 5 determining the mentioned 
above data transfer rate based on an actual 
measurement of an actual transfer rate of piece data 
preceded with a demand of piece data 2nd after the 
mentioned above download start. 

[Claim 9] A download control method repeating and 
performing the mentioned above step (e), (f), (g) in 
parallel to the mentioned above reproduction until it 
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has the following and all the data transfer demands 
are completed, (a) step that is the download control 
method in information terminal equipment that 
downloads data by a communications network, and 
connects with a server that distributes data, (b) A step 
that requires transmission of piece data of the 
maximum size from the mentioned above server 
when downloading data from the mentioned above 
server within limits which overflow of data to the 
mentioned above buffer memory does not generate, 
(c) A step that stores transmitted data in a buffer 
memory, (d) A step which starts reproduction of the 
data concerned when data of the specified quantity is 
stored, based on quantity of non-reproducing data in 
the mentioned above buffer memory, to the quantity 
concerned within limits that overflow of data to the 
mentioned above buffer memory does not generate, 
(e) A step that calculates the maximum size of piece 
data demanded from the mentioned above server one 
by one, (f) a step that checks it below a threshold 
defined preliminary for quantity of non-reproducing 
data in the mentioned above buffer memory, (g) a 
step that requires transmission of piece data of the 
maximum size concerned when judged with having 
become the mentioned above below threshold. 
[Claim 1 0] Even if it is a case where quantity of non- 
reproducing data in the mentioned above buffer 
memory does not become below the threshold 
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defined preliminary, a download control method 
according to claim 9 performing a data transfer 
demand by making size of all the data concerned into 
transfer-request size when it is judged that all the 
data transfers are completed by one data tran sfer of 
the next for size of the mentioned above calculated 
piece data. 

[Claim 1 1] Size of piece data which requires the 
mentioned above transmission, a download control 
method according to claim 9 being the almost 
greatest size in which un-reproduced data size in the 
mentioned above buffer memory that increases 
according to a difference of a data transfer rate and a 
data reproduction speed later than this does not 
exceed the mentioned above predetermined storage 
capacity. 

[Claim 1 2] Size of the mentioned above piece data to 
demand from a demand of the piece data concerned. 
A download control method according to claim 1 1 
characterized by what is defined with the amount of 
accumulation data transmitting by the mentioned 
above data transfer rate of a time of un-reproduced 
data size in the mentioned above buffer memory 
reaching the mentioned above predetermined storage 
capacity mostly. 

[Claim 13] Un-reproduced data size in the mentioned 
above buffer memory is 0, and a predetermined 
residue exists in a demand of piece data of the 



6 



beginning at the time of a download start at a demand 
of piece data of the 2nd next, and a demand of piece 
data of the 2nd next, a download control method 
according to claim 12 characterized by standing by a 
demand until the mentioned above residue reaches 
below a threshold defined preliminary. 
[Claim 1 4] A download control method according to 
any one of claims 1 0 to 13 characterized by that the 
mentioned above data transfer rate uses a point 
estimate for a demand of piece data of the beginning 
at the time of the mentioned above download start at 
least. 

[Claim 1 5] A download control method according to 
claim 1 4 characterized by that the mentioned above 
point estimate is a value produced by multiplying the 
safety factor by a data transfer rate predicted. 
[Claim 1 6] A download control method according to 
claim 1 4 characterized by that the mentioned above 
point estimate is a value of the maximum data 
transfer rate predicted with the communications 
network concerned. 

[Claim 1 7] A download control method according to 
claim 1 4 determining the mentioned above data 
transfer rate based on an actual measurement of an 
actual transfer rate of piece data preceded with a 
demand of piece data 2nd after the mentioned above 
download start. 
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[Claim 1 8] A computer program that realizes a 
download control method repeating and performing 
the mentioned above step (e), (f), (g) in parallel to the 
mentioned above reproduction until it has the 
following and all the data transfer demands are 
completed, (a) A step that is a computer program that 
realizes a download control method in information 
terminal equipment which downloads data by a 
communications network, and connects with a server 
which distributes data, (b) A step which requires 
transmission of piece data of the maximum size from 
the mentioned above server when downloading data 
from the mentioned above server within limits which 
overflow of data to the mentioned above buffer 
memory does not generate, (c) A step that stores 
transmitted data in a buffer memory, (d) A step that 
starts reproduction of the data concerned when data 
of the specified quantity is stored, based on quantity 
of non -reproducing data in the mentioned above 
buffer memory, to the quantity concerned within 
limits that overflow of data to the mentioned above 
buffer memory does not generate, (e) A step that 
calculates the maximum size of piece data demanded 
from the mentioned above server one by one, (f) a 
step that checks it below a threshold defined 
preliminary for the maximum size concerned, and (g) 
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a step that requires transmission of piece data of the 
maximum size concerned when judged with having 
become the mentioned above below threshold. 

[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention relates to the 
download and streaming reproduction of the data 
from a server by information terminal equipment. 
[0002] 

[Description of the prior art] A cellular phone (a 
simple cellular phone is included) and portable 
information terminal equipment like PDA (Personal 
Digital Assistant) spread in recent years, according to 
a user's demand, the service which distributes 
various data which makes music data representation 
is planned and started from the server on a 
communications network like the Internet. 
[0003] Thus, the art of starting reproduction of the 
data concerned before a client requires a data transfer 

and finishes receiving the whole data from a server to 
a server and performing reproduction in parallel to 
reception is known as what is called streaming 
reproduction. 
[0004] 

[Problems to be solved by the invention] In streaming 
reproduction, if the data speed transmitted from the 
data speed that consumes data by reproduction is not 



9 



larger, reproduction will fulfill transmission, and 
reproduction will stop. For this reason, it is necessary 
to take a large data transfer rate. However, when a 
transfer rate is too large conversely and the data 
beyond the capacity of the internal buffer which 
required big data at once and was prepared by the 
client side is transmitted, overflow of a buffer will 
occur and the overflowing data will turn into missing 
data. In order to avoid this, it requires that some data 
should be transmitted at once from the server side, 
and it is necessary to repeat this demand repeatedly 
and to perform it so that overflow may not arise. 
However, ratios, such as redundant header 
information, increase by such demand of high 
frequency, and there is a possibility that data 
transmission efficiency may fall or delay may arise 
from a demand by a response. As a result, 
reproduction fulfills transmission and there is also 
fear of reproduction stopping. 
[0005] In the data download by communication 
environment like portable information terminal 
equipment with the memory space that can be used as 
an internal buffer being restricted and the Internet on 
which a data transfer rate is changed easily, such a 
problem becomes remarkable. 

[0006] This invention is made in such a background 
and when requiring some data of a server one by one 
on the occasion of the target streaming reproduction 
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of data at the time of one download, it is providing 
the download control method and information 
terminal equipment which can realize efficient data 
transfer. 
[0007] 

[Means for solving the problem] Data 
communication devices for information terminal 
equipment by this invention being information 
terminal equipment that downloads data by a 
communications network, and connecting with a 
server that distributes data, a buffer memory that has 
a predetermined storage capacity for storing 
temporarily data downloaded from the mentioned 
above server, at the time of a reproduction means that 
reproduces data stored in this buffer memory, and 
download of data. Including a control means that 
requires transmission of a piece data unit of size 
smaller than size of the data concerned one by one 
from the mentioned above server to the mentioned 
above server, and this control means, within limits 
that start reproduction of data by the mentioned 
above reproduction means during writing of 
download data to the mentioned above buffer 
memory, and overflow of data to the mentioned 
above buffer memory does not generate. 
Transmission of piece data of the maximum size is 
required at the time of one data transfer request to the 
mentioned above server. 
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[0008] Thus, when dividing some data for download 
into multiple times one by one and requiring of a 
server in this invention, transmission of piece data of 
the maximum size is required within limits which 
start reproduction before an end of writing of data to 
a buffer, and overflow of data to a buffer memory 
does not generate in a demand of each piece data. 
Thus, the number of times of a transfer request is 
made into the minimum, and it becomes possible to 
download efficient data. 

[0009] Size of piece data that requires the mentioned 
above transmission is the almost greatest size in 
which un-reproduced data size in the mentioned 
above buffer memory that increases preferably 
according to a difference of a data transfer rate and a 
data reproduction speed later than this does not 
exceed the mentioned above predetermined storage 

capacity. More specifically, size of the mentioned 
above piece data to demand can be defined with the 
amount of accumulation data transmitting by the 
mentioned above data transfer rate of a demand of 
the piece data concerned to a time of un-reproduced 
data size in the mentioned above buffer memory 
reaching the mentioned above predetermined storage 
capacity mostly. Under the present circumstances, 
preferably un-reproduced data size in the mentioned 
above buffer memory, it is 0 and a predetermined 
residue exists in a demand of piece data of the 
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beginning at the time of a download start at a demand 
of piece data of the 2nd next, and a demand of piece 
data of the 2nd next stands by a demand until the 
mentioned above residue reaches below a threshold 
defined preliminary. 

[0010] The mentioned above data transfer rate uses a 
point estimate for a demand of piece data of the 
beginning at the time of the mentioned above 
download start at least. This point estimate is a value 
produced by, for example, multiplying the safety 
factor by a data transfer rate predicted or a value of 
the maximum data transfer rate predicted with the 
communications network concerned. 

[001 1] The mentioned above data transfer rate can 
also be made to determine based on an actual 
measurement of an actual transfer rate of piece data 
preceded with a demand of piece data 2nd after the 
mentioned above download start. 

[0012] A download control method by this invention, 
(a) a step linked to a server that is the download 
control method in information terminal equipment 
which downloads data via a communications network 
and distributes data, (b) a step that requires 
transmission of piece data of the maximum size of 
piece data demanded from the mentioned above 
server when downloading data from the mentioned 
above server within limits which overflow of data to 
the mentioned above buffer memory does not 
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generate, (c) a step that stores transmitted data in a 
buffer memory, (d) a step which starts reproduction 
of the data concerned when data of the specified 
quantity is stored, based on quantity of non- 
reproducing data in the mentioned above buffer 
memory, to the quantity concerned within limits 
which overflow of data to the mentioned above 
buffer memory does not generate, (e) A step that 
calculates the maximum size of piece data demanded 
from the mentioned above server one by one, (f) a 
step that checks it below a threshold defined 
preliminary for the maximum size concerned, (g) a 
step that requires transmission of piece data of the 
maximum size concerned and all the data transfer 
demands are completed when judged with having 
become the mentioned above below threshold, in 
parallel to the mentioned above reproduction, the 
mentioned above step (e), (f), (g) is repeated and 
performed. 

[0013] Even if it is a case where quantity of non- 
reproducing data in the mentioned above buffer 
memory does not become below the threshold 
defined preliminary in this method, when it is judged 
that all the data transfers are completed by one data 
transfer of the next for size of the mentioned above 
calculated piece data, a data transfer demand is 
performed by making size of all the data concerned 
into transfer-request size. 
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[00 1 4] Also, this invention can be realized as a 
computer program that executes a download control 
method in information terminal equipment that 
downloads data by the above communications 
networks again or a program storing medium that 
stored this computer program. 
[0015] 

[Embodiment of the invention] Next, the suitable 
embodiment of this invention is described in details, 
referring to drawings. 

[00 1 6] Drawing 1 first explains the relation between 
the portable telephone 1 0 as an example of the 
information terminal equipment with which this 
invention is applied, and the music distribution server 
50 as a server that distributes data. However, the 
information terminal equipment of this invention is 
not restricted to a portable telephone. If it is 
information terminal equipment which the capacity 

of a buffer memory has restriction and requires 
transmission of the plurality of the data that should 
be downloaded one by one, this invention is 
applicable to arbitrary information terminal 
equipment. As such information terminal equipment, 
PDA, a game machine, etc. other than a portable 
telephone are mentioned. 
[00 1 7] In drawing 1 , the portable telephone 1 0 is 
connected to the Internet 30 by a base station, a 
gateway (data center), etc. that are not represented, 
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and the download service of the music data based on 
the music distribution server 30 on the Internet 30 is 
enjoyed. 

[0018] The portable telephone 10, between base 
stations, a radio signal, the transmission and 

reception part (Tx/Rx) 1 3 that processes processing 
of the input signal from the antenna 1 1 and an 
antenna delivered and received, and the sending 
signal to an antenna, CPU 15 that control the portable 
telephone 1 0 whole including this transmission and 
reception part 13, the liquid crystal display (LCD) 16 
which constitutes an indicator, and a ten key. By the 
operation key part 1 7 including the various operation 
keys made into the start, and the mentioned above 
CPU15. It has the memory (RAM) 1 8 that provides 
the internal data buffer and workspace that are used, 
the music player part 1 9 that performs decoding and 

reproduction of music data under control of CPU 15, 
and the loudspeaker 2 1 that changes an audio signal 
into a sound. Although not represented in particular, 
the microphone with which the usual portable 
telephone is equipped is provided too. In addition, it 
may have a signal output part to an external stereo 
earphone etc. CPU 15 builds in ROM, various 
controllers, etc. that stored the control program. The 
music player part 1 9 assumes use of ATRAC3 
(Adaptive TRansform Acoustic Coding 3) that is a 
kind of a low bit rate coding method in this 
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embodiment. Transfer of data with the Internet 
assumes use of a TCP/IP protocol. However, this 
invention in particular is not restricted to these, and 
how, such as composition of music data compression 
technology and a decode means and a 
communications protocol, does not ask. A known 
thing may be used for the composition of this 
portable telephone 1 0 and the feature part of this 
invention is in the computer program that realizes the 
new download processing and it of CPU15. 
[0019] Next, drawing 2 explains outline operation of 
this invention. It is determined when downloading 
specific music data that the quantity (size) of the 
piece data demanded at once will become the 
maximum within limits in which overflow of a buffer 
does not occur according to the capacity of an 
internal data buffer, and its data residue after a 

streaming reproduction start. That is, at the time of 
specific piece data transfer requests, the data transfer 
of the quantity exceeding the availability of the 
buffer at the time is required. While this stores data 
in the buffer, by performing reproduction of the data 
in parallel, it is because it is possible to incorporate 
much more data in a buffer, without having already 
reproduced 1 and causing overflow of a buffer, when 
the data for the availability of a buffer is 
incorporated. 
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By this, size of the piece data demanded at once can 
be enlarged to the maximum extent, and efficient 
data transfer can be realized. The concrete deciding 
method of the size of piece data demanded at the time 
of a data transfer request is explained in full details 
next. 

[0020] If the demand of the data of the larger 
specified quantity than the availability of a buffer is 
first given to a server as shown on drawing 2 (a), 
according to this, download is started at the time tO 
and received data are incorporated in the buffer with 
the predetermined transfer rate. The transfer rate of 
these received data may be changed. On the other 
hand, reproduction of the data in a buffer is started by 
tl the time of the data of the specified quantity dO 
being stored into a buffer after a download start. 
However, since this specified quantity dO does not 

need to be a strict value, it may not be based at the 
time tl on the data in a buffer, but it may be 
determined based on the time preliminary set from 
the receiving start. 

[0021] The data reproduction speed that is the speed 
at which the data in a buffer is consumed by data 
reproduction is about 1 law, and is slower than the 
data transfer rate which receives data. Thus, as shown 
on drawing 2 (b), the data that is not reproduced in a 
buffer is stored into the buffer at the rate of the 
difference of a data transfer rate and data 
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reproduction speed. This is continued to t2 the time 
of the whole quantity of the demanded piece data 
carrying out reception completion. Time t2 data since 
reproduction of data is continued while reception 
stops, the non-reproducing data in a buffer is changed 
to reduction. It is this non- reproducing data at the 
time t3, and it is reduced to the quantity defined 
preliminary. Thus, it waits for generating of the 
transfer request of the following piece data until 
below predetermined size (threshold) with the residue 
of a buffer becomes. This tends to enlarge size of the 
piece data to demand to the maximum extent. In the 
example of drawing 2, although the threshold is made 
the same as dO, it may differ from dO. Time t3, a 
server receiving the following demand of piece data 
will perform reception and reproduction of data in 
parallel next from the point in time t3 before the 
point in time t4 like the period from the point in time 
tl to the point in time t2. Time t4, reproduction 
stopping having between from the point in time t4 to 
the point in time t5 the inside of a buffer, the quantity 
of non-reproducing data decreases gradually. Time 
t5, again the following demand size of piece data is 
determined. However, when the remaining data 
volume by the side of a server is smaller than the data 
size which should be demanded, let the data volume 
be demand size. 
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Time t5, data having required after time t6 all the 
data reception is completed. Also after that, it is 
continued and data reproduction completes data 
reproduction at the time XI. 
[0022] Thus, when this invention downloads one 

music data, even if it is a case where it is necessary to 
divide into multiple times and a data transfer needs to 
be required for the capacity restriction of a buffer, it 
enables it to perform download efficiently by the 
minimum number of times of a transfer request 
according to the operating condition of the buffer in 
streaming reproduction. 

[0023] Next, the concrete deciding method of the size 
of data demanded at the time of a data transfer 
request is explained. According to the difference of 
the existence of the non-reproducing data in a buffer, 
the calculation method of demand size differs 
between a first-time piece data demand and the piece 
data demand of the 2nd next. That is, although a 
buffer residue is 0 at a first- time demand, a data 
transfer request is performed to the demand of the 
2nd next in the state where the data of the specified 
quantity remains in the buffer. This is to prevent the 
data that should be reproduced in the middle of 
reproduction from being disrupted. Next, a separate 
drawing explains a first-time demand and 2nd next. 
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[0024] Drawing 3 explains the deciding method of 

the demand data size of the first piece data demand 

first. Here, the following parameters are set. 

[0025] tl : reproduction start anticipation time (s) (a 

time tO carrying out the starting point) 

t2: completion anticipation time of transmission of 

the piece data for the demand concerned (s) 

dO: predetermined data volume in the buffer at the 

time of a reproduction start (byte) 

R0: first-time demand size (size of piece data which 

carries out transfer request) (byte) 

B: known buffer size 

d: point estimate of a data transfer rate (byte/s) 
p: point estimate of reproduction speed (byte/s) 
[0026] The demand size R0 is computed as follows 
using these parameters. 
d0=dxtl this tl=d0/d (1) 
R0=d x t2 this t2=R0/d (2) 
On the other hand, it is 

R0=B+px(t2rtl) (3) 

A following formula is obtained from formulae (1), 

(2), (3). 
[0027] 

R0=B+(R0-d0) x p/d (4) 

This formula is transformed one by one and the 

following formula (5) is obtained. 

R0=(B x d-dOxp) / (d-p) (5) 
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[0028] The formula (5) shows that the demand size 
R0 is called for by calculation based on the known 
buffer size B, the predetermined data volume dO in 
the buffer at the time of a reproduction start, the point 
estimate d of a data transfer rate, and the point 
estimate p of reproduction speed. This value of R0 is 
larger than the buffer size B that is clear from 
drawing 3 . However, overflow of a buffer is not 
produced. It is because a data transfer is suspended 
just before the accumulated dose of the non- 
reproducing data in a buffer exceeds buffer size. If it 
puts in another way, the demand size R0 will be 
called for as such size. 

[0029] As for the point estimate d of a transfer rate, 
since data transfer speed is not always regularity and 
may change by a situation, it is preferred to use the 
value produced by multiplying the predetermined 
safety factor (>1) by the actual data transfer rate 
predicted. It becomes possible to prevent certainly 
overflow of a buffer when a transfer rate predicted 
and depends and becomes quick by this. In drawing 
3, the increasing speed of the accumulated dose of 
the non-reproducing data in a buffer is so large that 
the point estimate d of a transfer rate is large, and 
when early (a drawing t2), the buffer size B is 
reached. However, if the data that should be received 
at this time is lost, data will not overflow from a 
buffer. 
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When an actual transfer rate is smaller than the point 
estimate d, since the increasing speed of the 
accumulated dose of non-reproducing data becomes 
small rather than the case of a drawing, the time t2 to 
the end of received data is prolonged, but non- 
reproducing data does not reach buffer size too. 
[0030] The value of the safety factor can set up an 
appropriate value experientially and experimentally 
with each communications system. The highest data 
transfer rate was decided with the communications 
system, and when the point estimate produced by 
multiplying a predicted value by the safety factor 
exceeds the top speed concerned, the top speed 
concerned is used as a point estimate. Although 
reproduction speed may also be changed, since it is 
thought that the range of fluctuation is small 
compared with a transfer rate, change of reproduction 
speed can be coped with the safety factor of the 
mentioned above transfer rate. 

[003 1 ] Next, drawing 4 explains calculation of the 
demand size of the 2nd next. In this case, the time of 
differing from the case of drawing 3 emitting a data 
transfer request, the inside of a buffer, it is that the 
non-reproducing data (buffer residue br) of 0 
remains. This is for emitting the next demand, before 
a buffer residue is set to 0 so that reproduction may 
not stop that it is temporary too. 



23 



[0032] The demand size of the piece data in this case 
is called for as follows. Here, the parameter about the 
2nd demand is shown on behalf of 2nd next, and the 
2nd demand size is calculated. 
[0033] t3: Transfer-request (and resumption of 
transmission) time (s) 

t4: The completion anticipation time of transmission 
of the piece data for the demand concerned (s) 
br: buffer residue time of t3 (byte) 
Rl : 2 time demand size (byte) 
B : known buffer size 

d: point estimate of a data transfer rate (byte/s) 
p: point estimate of reproduction speed (byte/s) 
[0034] These parameters are used and it is 
B = R1+ br - p x (t4-t3) (6) 
From this, it is 

t4-t3 = (Rl +br-B)/p (7) 

On the other hand, it is 

Rl = dx(t4-t3) (8) 

It is Rl = (R1+ br - B) x d/p (9) 

from the formulae (7), (8). 

A following formula will be obtained if this formula 

(9) is solved about Rl . 

Rl = (B-br)xd/(d-p) (10) 

[0035] The formula (10) shows that the demand size 

Rl is called for by calculation based on the known 

buffer size B, the data residue br in the buffer at the 

time of a reproduction start, the point estimate d of a 
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data transfer rate and the point estimate p of 
reproduction speed. This value of Rl is also larger 
than the buffer size B so that clearly from drawing 4. 
Overflow of a buffer is not produced like the above. 
[0036] An example of the procedure of the streaming 

reproduction in this embodiment is shown on 
drawing 5 . 

[0037] First, first-time demand size is calculated by 
the mentioned above formula (5) (SI 1). Next, this 
transmission of the piece data for the calculated 
demand size is required from a server (S12). Next, 
reception of data is started (SI 3), it waits for 
buffering (accumulation) of the data of the specified 
quantity (dO) (S14), and reproduction is started (SI 5). 
Then, the following processings are continued until it 
finishes reproducing all the downloaded data (SI 6). 
The quantity of all the data can be preliminary 
recognized by the terminal side using the information 
notified from a server before a download start. 
[0038] In continuing Step SI 7, it is judged whether 
all required piece data was acquired. It returns to 
previous Step S 1 5 until all are acquired. After all 
required piece data is acquired, the demand size in 
the time is calculated according to the mentioned 
above formula (10) (SI 8). If the remaining data that 
is not transmitted in a server is below this demand 
size (S 1 9, Yes), the transfer request for the remaining 
data will be performed (S21), otherwise, the size 



25 



(S 19, No), and a buffer residue (br) is checked (S20). 
It returns to Step S 1 5 and reproduction is continued 
until this residue becomes smaller than a threshold. It 
is equivalent to the demand size Rl becoming larger 
than predetermined size that the data residue br that 
is not reproduced in a buffer becomes smaller than a 
threshold, as shown on a formula (10). In processing 
at Step S 1 5 that returned from Step S20, since 
reception of the last required piece data is ended, 
reception is not performed. 
[0039] In Step S20, if a buffer residue becomes 
below in a threshold, transmission of the following 
piece data will be required of a server in the demand 
size (S21). Next, it returns to Step SI 5 and reception 
and reproduction are performed in parallel. 
[0040] By the way, in the mentioned above 
embodiment, the same value as a first time demand 
was used as the point estimate d of a transfer rate also 
at the time of calculation of the demand size of the 
2nd next. However, actual data transfer rate is 
measurable by the 1 st data transfer. Then, as a 
modification of the mentioned above embodiment, 
the case where an actual measurement is used as the 
point estimate d of a transfer rate at the time of 
calculation of the demand size of the 2nd next is 
explained next. The flow chart of such streaming 
reproduction processing is shown on drawing 6. 
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In processing of drawing 6, Steps S31-S35 and S37- 
S42 are the same as Steps SI 1-S21 of drawing 5. 
Differing from drawing 5 adds Step S3 6 after Step 
S3 5, and they are a point which calculates actual data 
transfer rate, and the point of using this calculated 
data transfer rate at Step S3 9, in this step S3 6. As a 
value of the data transfer rate by such survey, (1) 
either average value of the actual measurement of the 
newest actual measurement, (2) fixed time, (3) the 
maximum of past, etc. are employable. By using such 
an actual measurement, a necessary minimum 
transfer rate point estimate can be used. It becomes 
unnecessary thus, to use the large transfer rate point 
estimate more than needed compared with processing 
of drawing 5 . 

[0041] Drawing 7 explains an effect when the point 
estimate d approaches actual transfer rate. When later 

the point estimate of a transfer rate and an actual 
transfer rate have a difference than t2, it is set to ta at 
the reception end time of the piece data of the 
demand size R0, as shown on this drawing. The 
quantity Ba of the reproducing data in a buffer at this 
time is smaller than the buffer size B. Thus, there is 
margin sufficient by overflow and it cannot be the 
mentioned above that buffer size is fully used. On the 
other hand, when temporarily in agreement with a 
transfer rate with an actual point estimate of a 
transfer rate, it is prolonged even at the time tb that 
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the amount of non -reproducing data reaches buffer 
size, and demand size Ra at this time becomes larger 
than RO. Thus, by bringing the point estimate of a 
transfer rate close to an actual transfer rate, using 
buffer capacity more effectively, transfer-request size 
of 1 time of piece data can be enlarged, and reduction 
of request frequency can be aimed at. However, since 
the actual measurement of data transfer speed is also 
changed, in order to prevent generating of overflow 
of a buffer thoroughly, also when using an actual 
measurement, it is preferred to give a certain amount 
of margin to the point estimate of a transfer rate from 
an actual measurement. 

[0042] Drawing 8 explains the concrete example of 
processing in a concrete system to the last. This 
example assumes download using the data 
transmission services of the 64K bps PIAFS method 

in PHS (Personal Handyphone System). Although the 
maximum transfer rate in this case is 58.4Kbps, 
effective data will be 96.8% if it assumes that IP head 
and every 24 bytes of TCP header are added, 
respectively to MTU (Maximum Transmission Unit) 
1500byte in consideration of IP head or a TCP 
header. In 1 HTTP message that performs streaming 
reproduction in this embodiment. Although about 
150 bytes of HTTP header is added, since it becomes 
reception of not less than 90 K bytes as contents data 
and a HTTP header is less than 1 % of the whole in 1 
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time of a transfer request (HTTP request), it shall 

ignore. As a result, the speed at the time of ideal 

transmission is set to 56. 5K bps. A parameter also 

including this is shown next. 

[0043] Buffer size B = 70Kbyte 

transfer rate point estimate d = maximum transfer 

rate =5 6. 5Kbps 

buffer residual quantity threshold = 24Kbyte 
total data size = 329600 byte 
reproduction speed p (reproducing data amount of 
consumption) = 5504 byte/s (44K bps) 
[0044] The graph of drawing 8 shows the state of the 
demand of the data under such conditions, reception 
and reproduction. In this example, the maximum 
transfer rate is used as a point estimate of a transfer 
rate. The transfer request of 329600 bytes of the total 
data is divided and carried out to multiple times, and 
reproduction completion is carried out over about 60 
seconds. Each demand size is concretely calculable 
by the mentioned above formula (5) (10). 

[0045] Such streaming reproduction has the 
advantage that reproduction can be promptly started 
to a user's demand. Since data will not remain in a 
terminal if the data in a buffer is considered as the 
composition extinguished by one reproduction, such 
a method is suitable for the use of temporary viewing 
and listening of data, for example, music data, tried 
and heard. Of course, it is applicable not only to 
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music data, but sounds, such as an interview, various 
messages, guidance. Also, this invention is applicable 
to the combination of not only such audio 
information, but an animation and a sound, an 
animation. 
[0046] 

[Effect of the invention] According to this invention, 
when requiring some data of a server one by one on 
the occasion of the streaming reproduction of the 
downloaded data at the time of one download, 
efficient data transfer can be realized, using the 
limited buffer capacity effectively. 

[Brief description of the drawings] 

[Drawing 1 ] is a drawing for explaining the relation 
between a portable telephone and the music 
distribution server as a server that distributes data as 
an example of the information terminal equipment 
with which this invention is applied. 
[Drawing 2] is a graph for explaining outline 
operation of this invention. 

[Drawing 3] is a graph for explaining the deciding 
method of the demand data size of the first piece data 
demand in an embodiment of the invention. 
[Drawing 4] is a graph for explaining calculation of 
the demand size of the 2nd next in an embodiment of 
the invention. 
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[Drawing 5] is a flow chart that shows an example of 

the procedure of the streaming reproduction in an 

embodiment of the invention. 

[Drawing 6] is a flow chart that shows the 

modification of processing of drawing 5. 

[Drawing 7] is a drawing for explaining an effect 

when the point estimate d approaches actual transfer 

rate in an embodiment of the invention. 

[Drawing 8] is a drawing for explaining the concrete 

example of processing in the concrete system of this 

invention. 



[Description of numerals] 
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A portable telephone, 


11... 


An antenna, 


13... 


A transmission and reception part, 


15... 


CPU, 16... LCD, 


17... 


An operation key part, 


18... 


RAM, 


19... 


A music player part, 


^2 1 a a a 


A loudspeaker, 


30... 


The Internet, 


50... 


Music distribution server 
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Drawing 5 



c 



Sll 



Sl2 



( 



SIB 



No 



S17 





Yes 









No 



VS19 

> 



No 



Wo 
S2i 



Drawing 6 



mTh» ■-* t "v ~? w £Bt& ) 



9mm 



S35 



< 



$37 





Fes 









¥03 

S38 

$39 



( 



3 



Yes 



$40 

Sil 

lb 

S42 




c 



1 



